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, Electrical QA

1. Coil on the table 6. Magnet at the test facility
A Hipot (PHsEndshoeslsland) A Basic R checks (PHs, ctilshell,
A Impulse test ground)
A Sequential R A Sequential R (regular, with MVMS)

A Inductance 7. Magnet in the cryostat (warm)

2. Coil pack assembled A Hi-pot (PHsCoilsto-shell)
A Basic R checks (PHs, cailstructure, coitto-coil) A Impulse test
3. Magnet azimuthally loaded 8. Magnetin the cryostat(4.2 K)
A Basic R checks (PHs, ctilstructure, coito-coil) A Hipot (PHs, Coi®-shell)
A Hi-Pot (optional) A Impulse test
nd® al 3ySi FdzZ te 21 RSR 6006STF2NB aGLATITI 062E£0

A Hipot (PHsEndshoescoilto-coil, coitto-structure)
A Impulse tests (individual coils)

p® al AySi FdAte f2FRSR o6FFISNI GLATTI 02E£é3 ¢

A Sequential R
A Impulse test (magnet)
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HI-Pot and Impulse test equipment
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A Voltage step, ramp rate and A 100 MHz sampling
averagescontrol A 1005000 V with 100 V increment
A Ability to stop the test upora A Storage and comparative analysis
non-linearcurrentrise of the waveforms

A Partial discharge detection
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Hi-Pot test
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To Coil 5 -/1000/1000
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1000
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Sequential R
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, Further QA improvements

A Multi-channel hipot would be very useful to speed up the tests

AaG5A&a0KFENABS LINRPGSOUAZ2YE OANDdIzA (I NB
microseconds (nanoseconds? ) time interval upon sudden current rise.

A Using quench antennas in combination with the impulse tester to

detect any minor traces of partial discharge (HF noise) and localize its
origin in the windings.

Comments?  Suggestions?
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N Quench antenna development

Motivation:

A Voltage taps are often insufficient for providing quench locations;
guench origin localization based on entrance/exit timing requires

too manyVtaps and will be even more problematic for longer
magnets like LHQ

A Inductive noise pickup iMtapwiring longer magnets will further
reduce sensitivity

A Quench antenna senses current redistribution which in general
precedes an onset of the resistive voltage. More accurate and
earlier detection can be therefore expected
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" Quench antenna configuration
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Quench antenna signal for the full ramp to quenc

SamplingInterwval:-100_00us

50_00E-03

=50_00E-03

©296.81500s

Continuous synchronous acquisition att 3amples/s rate (up to 24 channels)
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Amplitude, V
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50 A/lsto 7 kA, 20 A/sto 13.8 kA,

hold (~1.5 min), thedOA/s

(Integrated signals)
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’% Synchronizing QA and voltage signals
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Flux reversals within the quench antenna
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% Heaterdriven propagation = s DAS4
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Redistribution of the
superconducting
currentawayfrom the
guenching strand
(region)  will be
equivalent to an
introduction of two
current loops with
opposite orientation
along the quench
location
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Field map of the double loop
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% Quench field in the magnet crosgction
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